YUndopmamna. 


UtTo Takoe uHdopmMarua? CnoBo «H“HMOpMaluA» UCIOMb3YeTCA DA 
oO03HaYeHUA MHOXKECTBa Bellew HU 3TA ODTHOBPCMeCHHAaA HeEUCTKOCTb U 
MHOTO3HaUHOCTh CJIYKUT AUCTOUHUKOM IyTaHULbl, KAK B OOBINHOM peuv, Tak 
UY B HaykKe. OfHaKO B HaykKe UYHdopMalwu, KaK HE€COMHEHHO Ba2KHOMY 
ABJICHWIO HalllerO MUpa, OTBeEHeCHO MeCTO Ha 3aTBOpKaXx. IlombiTaeMca 
TIOHATh KAK UVHMOPMALMA MPOABIAeCTCA B PUZSMYECKOM MUpe, KaK UW B KaKOU 
Mepe OHa NOAYMHAeTCA “MaTepHasIbHbIM” 3aKOHAM Halllero MUpa, Kak 
yuaCTByeT B BCEBO3MO2XKHHIX B3AMNMODCMCTBUAX, KAK TpaHCMOpMUpyeTca U 
Kakue IIPHHUMaeT (POPMBI. 


Ho yma Hataylla pacCMOTpuM 9HeEpruto. YORUBUTeNbHO, HO TePMUH 
QHEpruaA, He CMOTPA Ha eFO MOBCEMECTHOE UCIONb30BAaHHe, OpeDeseH B 
€CTECTBO3HAHHH BeCbMa YCJIOBHO, a MMeHHO, wepe3s CBOH CBOHMCTBa, 
HallpuMep : 9HePruxA 9TO Mepa FZBMxKeHUA. UNM sHeEpruaA YTO Mepa CHIIbI 
Tlepexofa TBUXKeHUA MaTepuu U3 ODHUX POpM B Zpyrue DA mpuBeneHusa ee 
B COCTOAHWe TOKOX. JTocTaTOUHO CiIO#XHO MU He MOHATHO CyIORKHOCTU C 
Oa30BbIMU OpeneseHuAMU YIIEMCHTAPHbIX ETMHUIT MOBCeEMeCTHbI U 9TO 
Oonblie dunocodckaxA wu rHoceonoruyeckad mpoOmema. Hanpumep, B 
OCHOBAHHAX MaTeMaTHUKU, HaOmIOfaeTCA CxoKaA KapTHHa, MOCTaTOUHO 
BCIOMHUTb MATHIM WOCTyNaT EBKuuya. 


C wuHdopmaruev, Kak U C 9HEPrveu, MpocmexUBaeTCA CXODHaA 
cCuTyallua, mlosTomMy OynemM ompenenatTb Undopmatur1 (c MmponucHou 
OyYKBBI) OIMpaxACcb Ha €€ CBOMCTBa. 


IIpome Bcero cCdopMupoBaTb TOHHMaHve TepMuHa MHdopmalua 
UCHONb3yA MMHTBUCTUKYy. byKBbI, MepemaioT HOOaBouHyIO MNHdopmatiuto, 
Hexeluw HaOOp KPHBEIX HU TPAMBIX JIMHHM UX U3Z00paxKatomux. CnoBa 
TlepefaroT DoOOaBpouHyto Mudopmaruto, Hexenu NHdopmMalua OT CyMMBI 
BXOUZAIIMX B HUX OyKB. CNOBa B IpeqyoxXeHuU He TepeatoT BCero TOTO 
o6bema MHdbopmMaluu, KOTOPbIM TepemaeT Bce MpeanomxeHue U HaOGOpOT 
IIpenoxeHue TlepemaeT Oonee 3HaYUTeNbHbIEe OObeMEI NHdopmaliun, 
Hexenu UHdopMallua OT BCeX CJIOB B OTHeEMbHOCTH. AO3all Kak Cmox*xHOe 
CuntTakcuyeckoe [lenoe mepenaetT ropa3n0 Oonbme NMHdopmaiuu, Hexen 
COCTaBIIaIoWjve erO IpeAIORKeHUA B OTHENbHOCTU, U Teno He CTONbKO B 
KOJIMUeECTBE IIpeAIORKeHUU, BAXKHO UX COUeTAHUve, KOMMO3ZUUNA, mopagoK. U 
CaM TeCKCT, HM KOHTeCKCT, HU MOATeKCT, BLICTyMalOT KaK TOTOKH MHdopmarnu 
U OOe€CIEUMBAIOT B3AMMODEUCTBYIOT Mex Ty cooon. 


Mp BuguM, uTO UHdopMalua UMeeM TeHDeCHIIMIO «yBeJIMYMBAaTbCA» 
B3auMoneucTBya” Cc Undopmaimvew Oonee <HU3KOTO» YPOBHA - OyKBa-CJIOBO- 
IIPCHIOMReHUE-TeKCT, TIPOABIAA OHO U3 CBOMX CBOMCTB : @MKOCTB, 
CJIOMHOCTh UW HaCbIMNIeHHOCTh MHdopMalluv MOBbIMIaeTCA C ypOBHeM ee 


CTpykKTypu3ayuuu. B 9sTom mmaHe Mudopmalua cama BBICTyMaeT KaK 
cnomxHaxrt quHamMuyeckant CTpyKTypa : co CBOUM Ha6OpoM 
B3aUMOAeCUCTBYIOINMX CUCTeM. 


Kak mosxBaaeTCA HOBax MHdopmarua? PoxgaeTcaA JIM OHA B 
TBOPpueCKOM IIpolecce? Mnu oHa MepexOHUT OT OHOTO HOCHTeNA K 
IpyromMy, Kak 9HEPrua 43 OFHOU POPMEI B APyryto. 


IA BbIACHeCHHA 3aKOHOB U CBOMCTB MxHdopmMallwu BepHeMCA K ee 
MIOHUMaHWIO ~=Ha OCHOBe A3bIKa. be3yCIOBHO, ASbIK 9TO HMHCTPyMeHT JIA 
KOMMYHHKalluu, MWpucmocoOmeH ANA MaHUulynauuu c UHdopmanven u 
JIMHTBUCTHYeCKUH aHallu3 WeMOHCTpupyeT OCHOBHEIe CBOUMCTBa 
YUndopmMaruu B Wenom. HampumMep, OMHO 43 CBOMCTB - 3TO HeIIPEPbIBHOCTb 
TloToKa MHdopmarnu. TekcT, Kak HOocuTenb UHdopMaluu, YKaDbIBAaeTCA B 
TIOHATHeE =HeIpPepHIBHOTO TOTOKa UW MOITOMy OONafaeT THNMYHbIMU 
CBOMCTBaMU TOTOKa. Ecnu Bota oOOeciMeuuBaeT HEIIPeCPbIBHOCTb CBOeTO 
TlOoTOKa COOTBETCTBYIOIMMU TpumIeTaMu WU CHHTTeTaMu (OlpeneseHHbIe 
(OpMbI MOIeKyI, UelsAtowMecnd pyr 3a Apyra), TO B MWHTBUCTUKe 
CYILIIECTBYIOT CBOM Me€XaHU3MBbI DJIA OOeCCMeYCHUA HEMPePbIBHOCTU TeKCTa Ha 
pa3JIM4HbIX YPOBHAX. HalpumMep, B 3HAMeC€HHTOM CTMXOTBOpeHuu «JOM, 
KOTOpbIM TocTpoun J]2KeK» HeIIpepbIBHOCTb MOTOKa MOAMep2xUBAeTCA C 
TIOMOLIbIO WEMOUHOM KOHCTPyKUUH. 


BOT JIOM, 
Koropsiu# moctpou [[x*xek. 
A 9TO WmeHuya, 
KotTopasl B TEMHOM 4ysIaHe XPaHUTCA 
B qome, 
Koropsiu# moctpou xexk. 

A 3TO BeCcélaad IITHa-CHHuIa, 
KotTopasl YacTo BopyeT IlMeHHwy, 
KotTopasl B TEMHOM 4ysIaHe XPaAHUTCA 
B ome, 

Koropsi#t moctpous JTXKek... 


CBOUCTBO HeIpepbIBHOCTU MOoTOKa MHdopMalluu MO3BOIAeT eC ObITb B 
aKTHBHOM COCTOAHUM. B TaKOM COCTOAHHM OHA MOABJIACTCA KOTa MBI 
Pa3MBILMIAeCM, CIIyWIaeM peyb, UCIOJIbSyeM 3peHve UU Dpyrue OpraHb4l 
UYyBCTB. 


Undopmalua WUMeeT HeEKOTOPOe CXOMCTBO C 9Hepruvel, OHa 
XapaKTepu3yeTCA HeIIpepbIBHOU ~tbazs0u B CBOCM AKTMBHOM COCTOAHUU, Tak 
2%Ke KaK HM KMHETHYeECKAA JHEPIUA, UW CIMOCOOHOCTbIO COXPaHATbCA, Tak 2%Ke 
KaK UM MOTeHWMalbHaa 9Heprua. Ho B OTNMYMM OT 3aKOHA COXpaHeHHA 
9Hepruu UndopMaluA MOXKET pORDATLCA U DeErpanyupoBatp. 


Cnoco6HocTtb MHdopmMalluu coxpaHATbcA moppa3syMeBaeT HasMunue 
HOCUTeNeH U OMpenenAxeT HOBbIC KIIKOUCBLIE TEPMUHBI HEOOXOAUMMBIe JIA ee 
cylllecTBOBaHua: IlamaTb u HaOntonatenb. IlamaTb 9TO IporpamMMa, HaOop 
UHCTPYKUMU, yKa3aHuu, KOppesIAlMu C MOMOIMbIO KOTOpHIxX NHdopmMalua 
MOXET ObITb BOCIIPOM3BeEHeHa U3 HOCUTEeNen. 


IIpumMepamu Hocuteneu UndopmMaluu MOryT CHYXUTb KHUTH, 
(euwIKU, MpoOu3BeHeHUA UMCKYCCTB (KaPTHHbI, MYy3bIKa, CKYJIbIITypbI) - U 
BOOOMe JHOOLIe OObECKTHI Halllero. 


HaOstofatTelnb ODMH U3 KJIKOUeBBIX aCIICKTOB dyHKUMOHUpOBaHHA 
uHdopmMamuu. HaOntopatenb , ucnonb3syx IlamMaTb HOCHTeNeu, CUUTbIBAeCT 
TIporpaMMy , C e€€ MOMOIIbIO BOCIIpOH3BOnuT (poxaeT) Nndopmarnio, 
TlepeBODA B AKTHBHOe COCTOAHMe , B3AMMODeEMCTBYeT C HeM U COXpaHAeT 
ee Ha HOcUTenu . HaOmtoqaTenamMu MOTYT OBITb W1OObIe CHCTEMEI HU OOBEKTHI 
Hallero Mpa, y4aCTBYIOMMe BO B3|AMMODeCUCTBUAX. 


IIpeqmaraeTcaA CUMTaTb pa3HbIMH NMOHATHAMU VMHbopmMaliuio u ee 
oOpa3bl, XpaHHMBIe Ha HOCUuTemIAX. K UpumMepy, MbI OTOXKTECTBIAeM 
KMHETHYeCCKYIO H MOTeCHIIMasIbHad JHEPruioO KaK DBE POPMBI, OHH MepexXODAT 
ofHa B ZPyrylO HU paBHOMpaBHO yUaCTBYIOT B 3aKOHAX COXPaHeHHA, OMHAKO 
TOUHOe BOCCTaHOBNeHve NMHopMatuu Mo ee OOpa3y Ha HOCUTeNe He BCeTAAa 
BO3MOXKHO, HU 9TO TOBOPUT O HeEIKBUBAJIGHTHOCTH 9YTHX MOHATUM . «MBICIIb 
U3peueHHaN ECTH JIOKb». 


UndopmallvuaA MOXKeT ObITb COXpaHeHa IIyTe€M KOMMpOBaHuA Ha 
HOCUTeIM, OBHAKO BBbIXOOa U3 aKTHMBHOTO COCTOAHUA, UHPoOpMalua 
Tipomayaet. 


IIpuBenem tpumeppsi. JlolyctuM, B AlMKe Balllero Wikada xpaHATCA 
HOCKU. Ecru BbI BbITAIIMIu U3 WiKada MpaBbId HOCOK, TO OH (akTHUeCKU 
MOxXeT TlepegqaTb Bam UYHDOpMalMIo O CBOeM JICEBOM IlapTHepe, KOTOPbIM 
ocTasIcA B AWuKe. Ha BallleM IIpaBOM HOCKe He HallMCaHO, UTO B AMUKe 
OCTaJICH JICEBbIM HOCOK, HO TeM He MeHee BbI Kak HaOsliofaTesIb C ero 
CBOMCTBaMH , C TOMOLMIbIO FAHHBIX MOJYYCHHbIX TO 3PHTeJIbBHOMY KaHally , 
KOppelauuu mepeBpenete NHdopMalvio B AKTHBHYIO (OpMy, 3aCTaBUTe ee 
B3aUMOLDEUCTBOBATb C AKTHUBHOM UHMopMalveuw Balllew HEMPOHHOM CeTH , 
co3qagquTe peleBaHTHy!O HHMOpMaluviIo UW MpousBeneTe MmpegcKa3aHve oO 
JICEBOM HOCKE B ALIUKe. 


TepMUH «KOpPpesIAWUA» MOXKHO YCHOBHO NOHHMATb KaK «KO» UI 
COOTBeETCTBHe C MOMOIIbIO KOTOPOTO MOXHO BOCCTaHaBJIMBaTb 
MHdopMalivi0 O pa3ssIMUMHbIX B3AMMODeEUCTBUAX. TepMUH KOPPeJIAUUA CBA3AH 
C ONOPHbIMM MHOXKECTBAMH, TMO3BOIAIOMIMMU BO3pOxXTaTb YHdopMaliv10. 
Ilona, peneBaHTHou NVuHdopmaiuer moHuMaetca NMHdopmarna: 


1. KOTOPYy!0 MBI T1lOJyuusIu O HAHHOU CUCTeME B XOFe MPOILJIbIx 
B3aMUMODeCUCTBUU 


2. MOSBOJIAIOMAaA IpeACKa3bIBaTb, UTO MbI MOJIVYUM B pe3ysIbTaTe 
OyHyIlux B3AaMMODeUCTBUU C STON CHCTeEMON. 


Ha pucyHKe Huxe IIpuBepzeH TIpuMep Nepenaun NUHdopmanuu o 
CUMBOJIE 13 MODYIMPOBAaHHOU IIEKTPOMArHUTHOU BOJIHE! . 


YuUTHIBAaA OMOPHbIe MHOXKeCTBa ( MOJORKUTeEMbHLIE MeaHPbI OMOPHOU 
BOJIHBI MU KOGbI OyKB ASCII) nomyuum cumBon “] “. 


B 2KUBOU mpupore YUndopmanua poxyaetTca B pe3ysIbTaTe 
dyHKUMOHUpPOBaHHA HeMPOHHEIX CeTeu, B OKpyKarlolleM Hac du3suyeCKOM 
MUpe OHA IOABJIACTCA B XODE pa3ssIMUYHbIX B3AMMODEUCTBUU CUCTeM, 9HEpruu 
unmu momeu. HallpumMep, B KBAHTOBOM MUpe B pesysIbTaTe B3AUMODeUCTBUU 
KOBapHaHTHbIX KBAHTOBBIX IIOJIeu. 


Fle OfHOM 43 #=ocoOeHHOcTH UHdopmMallm“u aABMAeCTCH ee 


U30bITOUHOCTH. M30bITOUHOCTH TMOMOJHUTeEIbBHO o6ecreunBaeT 
HeIpepHIBHOCTb ToTOKa MxHdopmarun. Hampumep, 1000 TeKCT 
Uu30bITOUeH. Ecru BbI IPHMeCHUTe aPXUBATOP K JIKOOOMYy TeKCTYy, TO TomyuuTe 
daun yxaTHw Ha 70-90%. O6paTHoe pa3apxuBupoBaHHue 100% 


BOCCTaHaBJIMBaeT UCXOMZHbIM TEKCT, UTO DOKa3bIBAeT ETO U30bITOUHOCTE. 
IpyruMu cioBaMuU MU30bITOUHOCTb A3bIKa 9TO ABHbIE CTaTMUCTHYeCKue 
3aKOHOMEPHOCTH B TOABJIGHHU OyKB, Map MOCMefOBAaTeMIbHEIX OYKB, TPOeCK U 
T. O. (cm. emu Mapxosa). C gpyrol CTOpOHBI, H3ObITOUHOCTL ABJIAeCTCA 
IIPOABJIGHHEM SHTPOIMM DAHHOTO TeKCTa. QHTPONUA B FAaHHOM CyIlyyae 3TO 
Pa3MBITOCTb, HEOMpeAeNeHHOCTS, Oenbi4 WIyM B MHdopmanuyu. 


UtTax : Undopmaiua coxpaHsetca Kak IlaMaATb O B3aM“MODeCMCTBUAX 
Ha MaTepHasIbHBIX UNM I9HeEpreTM4YeCKHX HOCUTeNAX. UndopmMalna 
MOABNACTCA B XODZe pa3suIMUHbIX B3a“MODZeMCTBUU. MHdopMalua B AKTHBHOM 
COCTOAHUU CYIIECTBYe€T TOJIbKO B HeIIpepbIBHOM ToTOKe. MNHdopmalua 
oOsanaet CBOUCTBaMU U30bITOUHOCTH u MHOTOCJIOMHOU 
CTPYKTYPUpOBaHHOCTH. BLIxOoA U3 MOTOKAa UI Ip UCYe3SHOBeEHUU MOTOKAa 
UHPopMaluaA WpotamaeT. B uHdhopMalwu CyllleCTByeT M3ObITOUHOCTE. 
Mudopmaliva lipenaetca (pacnpocTpaHsaeTca, TBUXKeTCA) IlyTeM 
KOINMpOBaHHA. JITO TaBHbIMd cmocoO6 mepememeHnuaz MxHdopmaluu B 
(bu3su4eckoM mMupe. 


PaccMoTpuM Oonee NoqpoOHO «n—BuxKeHHe» MHdopMalluu, ONATb xe 
Ha IIpuMepe JIMHTBUCTUKU. BO3BMeM CJIOBO «jIMCa». ECTb JIM B 9TOM CJIOBe 
uHdopmMaiua. Ha epBblw B3ryIfq, OTBET Ka2XKeTCA OUeCBUODHBIM -fa. Bedb 
4YUTaA 3YTO COBO, MBI NOJIyuaeM «<ZOCTOBepHyto» NMHdopmamnt1o. HO Kak MBI 
ee Tlomyuaem? CnoBo mpencTaBlaeTcCA HaOOpOM CHMBOJIOB, a elle TOUHeEe 
KyCOUKaMU KPUBEIX JMHUUM. B HUX ECTb 3AKOHOMEPHOCTH, POPMBI, MOPADOK - 
TO €CTb HaOop ompeseneHHEIX KOppeAWUMU, MO-Qpyromy- KogoB. UemoBeK 
CUUThIBAeCT CJIOBO, 9TO TlocneqoBaTeibHaax TMepefatia pa3sIM4HBbIX 
Koppeauuu yepe3 pa3HBIx HaOmtomaTeneuw u MOCJIEHOBATEJIbBHOe 
coxpaHeHve pa3smuuHOH UHdopMaluu Ha COOTBETCTBYIOINIMX HOCHTeIAX. 
YcCNOBHO 9Ta MOCMeAOBAaTeMbHOCTh HOCUTeMeuN cCnepyrollad: OTpaxkeHHaAr 
oT OyMaru CBeTOBaxd BOJIHA C KOZaMU B BUDE MODYIAWMU OnpenteneHHou 
YaCTOTBI - CeTYaTKa - Tia3HOe HO -KONOOUKU -HePpBHbIe OKOHYAHHe - 
KJICETKU MO3Tra - HEMPOHHAA CeTb TOJIOBHOTO MO3ra. B Ipouecce DTBU2xKeHUA 
"CloBa siMca" Kaxgpw HaOntofqaTemb MO CBOeMYyY BOCCTAaHaBIMBaeT 
(poxpaeT) UndopmMalvio OT B3aMMHBIX KOppeAuMu C MpenbiqyumjumM 
HaOsmtomatesemM, U 3alluCbIBaeT e@ «CBOMMM CIOBAaMU» TO @€CTb CBOHM 
KoQoM. UM muuib Ha TocmegHeM 9Tale B Hac (a MbI TORKe HaOstonaTenn) 
UndopmMaliva Co3qaeTCA B BUDE MBICJIEMOPMBEI -JIMCa. 


Tak Opa mu Undopmamusa B croBe «iuCca»? Be3syciOBHO, UTO CIIOBO 
«iuca» Halucan Hekuw HaOmtofaTenmb WU OH UMesI HaMepeHuve TMepeaTb 
9TUM CJIOBOM UH(OPMaIIMIO O JINCe. 


Ho OH Haliucasl KOO, Koppeauu1o (IporpaMMy), C MOMOIIbIO KOTOpOu 
Epyrou 4esIOBeK MOXKeT «BOCCTAaHOBUTL» MHdopmarut1o. UW HamMcaHHoe - 
9TO HaOop HHCTpyKuuuH. Tak MOWeMy %Ke UHCTPyKUMU, MOYeMy HalluCcaHHoe 
He cama Undopmalina. 


HollycTuM Ha TlecKe BeTep CJlyuYavHO HaMelJI COBO JIMCa...u’ 4TO ? BHe3alHo 
HHOTKyHa NOABUTach UHdmopmMarua? Betep nonoxun sty UVHdopmauio? A 
OH OTKyfa TO 3HaeT MCy?? 


MUnu HalucaHo 3aKODupoBaHHoe a30yKou Mop3e cmoBo muca. OT 
JIMCbhI TAM HeT HuUYeTO, HO HaOmtonaTenb 3Had a30yKy C JICErKOCTbIO 
BOCCTaHOBUT MxHdopmayuio o muce. MUxHdopmMalua cyllecTByeT TOIbKO B 


HeIIpepbIBHOM ToTOKe HaOsmtomatenax. Ha HOCHTeNAX MOXKET CYINECCTBOBATb 
JIM1b OOpa3s MHdopMaliuu B BUDE pa3sIMU4HBIX KoppeAuuH. 


MpI IIPMBBIKIIM UCIIOIb30BaTb CJIOBO uHpopMaluaA. ITO 
coOupaTesbHbIN OOpa3, OH PaCIJIbIBUATbIM, OH MHOTO3HAYEH, OH CTPOroO He 
olmpegeneH. HO “MeHHO TIOSTOMY e€FrO yHOOHO UCIOMb30BaTb , B Pa3HBIX 
ciyuaax HafenaaA ero pa3HBIM CMBICJIOM. OTOXKPECTBAATb 9TO CHIOBO C 
BBeTCHHBIM TIOHATHVeEM MHdopMallua BpAy Wu wenecooOpa3sHo. Ho uHorga 
CMBICJI THX TEPMMHOB MepeceKaeTCaA HU Wake COBMamaerT. 


B CBA34 C BBIMMeH3JIOKCHHLIM, MOXKHO 3aKJIIOUUTL O CYINECTBOBAHUU TOJIBKO 
OMNOCpeHOBaHHOU CBA3b MeXTAY aKTHBHOH MHdopmanuen u [laMatTbro Ha 
HocuTenax. B WeIOM 2KeE MOXHO CKa3aTb, YTO MHdopMaluA STO OMMCAHUe 
B3aUMODeEUCTBUM Mexyy CUCTeMaMy. 


HayuHoe NOHATHE HHMOpMaluu U MVHMOpMallMOHHOHK MODE BIIepBbIe 
ObIm0 BBeqeHO Knogom [leHHoHOM. MCTIIbITHIBad 3aTPpyHHeCHUA C TOUHbIM 
ompeneneHuem uHdopmManuu, LUleHHOH BBel] MOHATMeE 9HTpONMU U 
onpenenial “UH@opMalluto Kak yObIBaHve JHTPOMUU. 


B ero ollpeqeneHuv HHPOpMallusaA KaK BeNMUNMHAa OOPaTHAaA IHTPOMUU 
(cTOuT 3HaK MMUHYyCc) Oblla cy2xKeHa fO Hadopa abTepHaTuB N u 
olpenenanach POpMyson: 


[ne 1 - KonMueCcTBO UHMopMaluu (KOTOpOe B CpeHEM IIPUXOANTCA Ha 
O0HY ajibTepHaTHBy), a Pi BepOATHOCTH MOABNECHUA COOTBETCTBYIOINeH 
aJIbTepHATHBEI. OCHOBaHHve Ba y orapudMa sBbIOMpaeTCH Kak 
MUHUMasIbHOe UMCIO asIbTepPHATHB, TO e@CTb BbIOOP MexXoY ABYMA 
BO3MO2KHOCTAMH, 4TO Olpenemsaet OuT UuHdopmaruu. B- cmyuae 
PpaBHOIpaBHOCTH asIbTepHAaTUB PopMysia IpuoOpetaeT BUT 


S 1 l 
{= ~ 2,7 lee: = =log, N 


To ecTb uHdopmarua 10 IleHHOHY, STO DBOMUHAA JHTPOMUA, B3ATAA C 
oOpaTHbIM 3HakoM. Ho Tak, KaK 9HTPOMMA elle CBA3aHA CO CBOMCTBOM 
U3Z0bITOUHOCTH, MONb30BATbCA YTUMU MopMyNaMu Mpu B3an“MOReEUCTBUU 
CJIOMHBIX CHCT€EM He IpefCTaBJIAeTCA BO3MO2KHBIM. Bo BceneHHOou 


QHTpONUA U3SMeHAeCTCA He 10 =morapudMuyecKkoMy, a M0 
IKCIOHEHIMAJIBHOMY 3aKOHY, UTO MpOTHBOpeuNT Teopuu IleHHOHAa. 


He cMOTpx Ha OMHOOOKOCTB U Y3KYIO HallpaBJIGHHOCTb Teopuu 
IeHHOoOHa, OMparolllyiocad Ha Mepefauy CurHasIOB NO JIMHUYAM CBA3H, 
HeEKOTOpbiIe HTeU ObINIM YCIelIHO BOTINIOMIeHbI POH HetimMaHomM B TlepBoH 
apxuTeKType KOMIIbioTepoB. [ina pelmeHuax 3ayayu OH CMOr 
«BOCCTA€HOBUTb» AKTMBHOe COCTOAHHe MxHdopmMaluu, co3qaB HeElNpepbIBHBIU 
IOTOK MU PYHKIMOHUpPOBAaHve aKTUBHOM UHDOpMaLluu, C MOMOIIbIO Habopa 
KOMAaHZ (IpOrpaMMBI) B MapagWrMe OCHOBHOTO asIrOputTMa: 


1. B3aTue KOMAaHZbI 10 agpecy 43 cueTYvKa KOMAHT 

2. YBemuueHve cueTuvKa KOMAaHO AIA Mepexowa K cylepyromeu 
KOMaHae 

3. AcnonHeHue KOMaHObI 

4. Ilepexoy 10 cueTuHKy KOMaHy, 


U DByYMA onepaTopamu «if» u «goto», dakKTMYeCKH CO3aB OMHOKOHTYPHbIU 
aHajIOr HEMPOHHOU CeTH. 


CoppeMeHHoe lipenctaByeHve B (du3uKe ( David Deutsch,Chiara 
Marletto - Constructor theory of information) 3TO NOMbBITKa MOCTyYNUpOBaTb 
KBaHTOBY1O HHMOpMalivi0 B TEPMUHAX BOSMOXHOCTH UIM He BOSMOXKHOCTU 
TIpecOpa3s0BaHui PuU3su4eCKUX CUCTeM Ha PYHDAMeHTe TEOPUU MHOXKECTB 
(4TO CO3BY4HO C upeaMu IleHHOHAa u bonbumMaHa). OfHAKO OrpaHuyeHHue 
NOHATUA UHMOPMalMu KBAHTOBOU MpupopzoU, HUBeEJIMpPyeT BOSMOXKHOCTH ee 
IIPHUMeHEHHA B PaMKaX MAKPOMMpa UJI MOTPaHUYHbIX B3AMMODeCUCTBUAX, U 
He I1O3BOJIACT UCIOIb30BATb TDBOMCTBCHHBIEe MOZXODbI K METPUKaM U 
TeEOMETPUAM IIPOCTPaHCTB , IIPHMCHACMBIX DJIA OMMCAHUAX (PUZH4eCKOTO 
MUpa, XOTA ABTOPHI UCIOIb3yYIOT IpaBUJIbHble UFeEU O TpaHCHopMepax U 
areHTax ( Koppealjuu u HaOstofaTenn). 


UHdopmMallvaA MOXKET CYLIECTBEHHO U3MECHATb MOBETeCHHe pa3sIM4HbIX 
CUCTeM, B TOH UNH WHOM Mepe MeHAA MPUBLINHbIe 3aKOHbI UX 
B3auMoneucTBUuuM. IIlporpamMMa, 3almuvcaHHax Ha KOHTposIepax, MO2XKeT 
yIIpaBIIATb MOBeMCHHeEM KOCMM4eECKUX OObEKTOB UU poooToB. HepocetTb 
yemloBeKa, padoTaa c MHdopmauew, co3sfqaeT HOBLIe 3HAaHUA, CIOCOOHBIe 
KaPOWHasIbHbIM OOpa30M H3MeHUTb OKpyXalolluu Hac MUp. 


He nogamexUuT COMHEHH1O, UTO B OyHYINeM Ipou3z0vp7eT nepenaya Bceu 
HaKOIJICHHOM UeIOBeEYCCTBOM UHMOpMalwu B Tmn00aNbHyIO CHCTeMy 


MckyccTBeHHOTO MutTeseKtTa, KOTOPBbIU OyneT B COCTOAHUU 
MaHUIyIMpOBaThb HU MpeoOpas0BbIBaTb ITY MHMOpMalIui0. 


Pe3romupya BHITMMECKASAHHOE, MOXKHO CHeJIaTb CITENYIOMMMEe BEIBOUBI: 


B du3v4ecKOM MUpe MeXTY B3aMMODeCMCTBYIOINMMU CHCTeMaMu 
CYILIECTByeT UHPOPMalMOHHaA CBA3b B Bue KOppenAluu, KOTOpBIe 
OMOCPeOBAaHHO CO3La10oT peseBAaHTHY1O MH*OpMalinio. 


PeneBaHTHad UHPOpMallvA KOHEUHA. 


IipuxeHue UHPOpMalluu MpoucxoquUT B KODUPOBAHHOM Be C 
TIOMOIIbIO KOMMpPOBaHHaA. 


Bo3BpaljaAcb K @u3H4eCKOMy MUpy, MOXKHO 3aMeTHTb, UYTO pu 
B3aHMODeCUCTBUM IKOOBIX CHCTeM B HUX poxmaetca MyHdopmariua. B 
KOH€4YHOM UTOTe UMeHHO 9Ta UndopmMalua onpenpenaeT MoOpsAnoK, 
yYHKIMMOHUpOBaHHe U BOOOIIe BCe 3AKOHBI Hallleuw BceneHHouw. MHhopmaiua 
m0 cBOeuw cCyTH UU CBOHMCTBAM <«<HeCOBeplieHHa», OHA oOaaeT 
U30bITOUHOCTbIO, €€ COCTABHOM YaCTbIO ABIAeTCA SHTpomUA. TlosTomy u 
3aKOHbI HallleroO MUpa HE COBCe€M COBEePIIIeCHHBI, HU B Pe3yJIbTaTe JIHOObIX 
B3aUMOAeCUCTBUU pOxRAAaeTCA 9HTPOMUA. 


Information. 


What is information? The word "information" is used to mean many 
things, and this vagueness and ambiguity is a source of confusion in both 
ordinary speech and _ science. However, information itself, as an 
undoubtedly important phenomenon in our world, receives little attention in 
science. Let's try to understand how information manifests itself in the 
physical world, how and to what extent it obeys the “material” laws of our 
world, how it participates in all kinds of interactions, how it is transformed 
and what forms it takes. 


First of all, let's look at energy. Surprisingly, the term energy, despite 
its wide distribution, is defined in natural science very conditionally, namely 
through its properties, for example: energy is a measure of motion. Or 
energy is a measure of the force of transition of the movement of matter 
from one form to another to bring it to a state of rest. This is quite 
complicated and incomprehensible. Difficulties with basic definitions of 
elementary units are found everywhere and this is rather a philosophical 
and epistemological problem. For example, a similar pattern is observed in 
the foundations of mathematics, suffice it to recall Euclid's fifth postulate. 


Similar to the situation with energy, we will define Information (with a 
capital “I”) based on its properties. 


The easiest way to form an understanding of the term Information is 
to use linguistics. Letters convey additional information rather than a series 
of curves and straight lines representing it. Words convey additional 
information, much greater than the sum of the information contained in the 
letters. A sentence conveys more information than all the words alone. A 
paragraph conveys much more information than the individual sentences 
that make it up, and it is not so much the number of sentences that is 
important as their combination, composition and order. The text itself, 
context and subtext act as information flows, provide interaction with each 
other and generate additional information. 


We see that Information tends to “increase” when interacting with 
Information of a “lower” level: letters-words-sentences-text, showing one of 
its properties: the capacity, complexity and richness of Information 
increases with the level of its structuring. In this regard, Information itself 
acts as a complex dynamic structure with its own set of interacting systems. 


How does new information emerge? Is it born in the creative process? 
Or it moves from one carrier to another, like energy from one form to 
another. 


To clarify the laws and properties of Information, let us return to its 
understanding based on language. It is known that language is a means of 
communication adapted for manipulating Information, therefore linguistic 
analysis demonstrates the basic properties of Information as a whole. For 
example, one of the properties is the continuity of the flow of Information. 
Text as a carrier of information fits into the concept of a continuous flow 
and therefore has typical flow properties. If water ensures the continuity of 
its flow by corresponding triplets and singlets (certain forms of molecules 
clinging to each other), then linguistics has its own mechanisms for 
ensuring the continuity of the text at various levels. For example, in the 
famous poem “The House That Jack Built,” the continuity of flow is 
maintained by a chain structure. 


This is the house that Jack built. 

This is the malt that lay in the house that Jack built. 
This is the rat that ate the malt 

That lay in the house that Jack built. 

This is the cat that killed the rat 


That ate the malt that lay in the house that Jack built. 


The property of continuity of the flow of Information allows 
Information to be in an active state. In this state, Information appears when 
we think, listen to speech, use vision or other senses. 


Information has some similarities to energy, it is 
characterized by a continuous state in an active state, like kinetic energy, 
and the ability to be stored, like potential energy. But unlike the law of 
conservation of energy, Information can be born and disappear. 


The ability of Information to be preserved presupposes the presence 
of carriers and defines new key terms necessary for its existence: Memory 
and Observer. Memory is a program, a set of instructions, directions, 
relationships with the help of which information can be reproduced from a 
medium. 


Examples of storing information are books, flash drives, works of art 
(paintings, music, sculptures). 


The observer is one of the key aspects of information functioning. The 
Observer, using Memory, reads the program, with its help reproduces 
(gives birth) Information, transferring it to an active state, interacts with it 
and stores it on a medium. Observers can be any systems and objects of our 
world that participate in interactions. 


Information and its “images” stored on media are proposed to be 
considered as different concepts. For example, we identify kinetic and 
potential energy as two forms, they transform into each other and equally 
participate in the laws of conservation, but accurate restoration of 
Information is not always possible, and this indicates the non-equivalence of 
these concepts. “A thought, once expressed, is a lie.” 


Information can be saved by copying it to a storage medium, but 
when leaving the active state, the information disappears. 


Examples. You store socks in a closet drawer. If you took the right 
sock out of the box, it can actually give you information about its left 
partner, which was left in the box. The right sock does not mean that the 
left sock is in the box, but you, using the data and correlations received 
through the visual channel, translate the Information into an active form, 
causing it to interact with the active Information from the neural network in 
the brain. There the “relevant” guess about the left sock in the drawer is 
born. 


The term “correlation” can be conventionally understood as a “code” 
or correspondence, with the help of which information about various 
interactions can be restored. 


"Relevant" information means information: 


1. what we have learned about this system as a result of past 
interactions 


2. allowing us to predict what we will get as a result of future 
interactions with this system. 


The figure below shows an example of transmitting a symbol using a 
modulated electromagnetic wave. 


Taking into account the reference sets (positive meanders of the reference 
wave (blue color) and ASCII letter codes), we obtain the symbol “]”. 


In living nature, Information is born as a result of the functioning of neural 
networks. In the physical world around us, it appears during various 
interactions of systems, energies or fields. For example, in the quantum 
world as a result of the interaction of covariant quantum fields. 


Another feature of information is its redundancy. Redundancy further 
ensures continuity of information flow. For example, any text is redundant. 
If you apply an archiver (packer) to any text, you will get a file compressed 
by 70-90%. Reverse unzipping restores the original text 100%, which proves 
its redundancy. In other words, language redundancy is an obvious 
statistical pattern in the appearance of letters, pairs of consecutive letters, 
triplets, etc. (see Markov chains). On the other hand, redundancy is a 
manifestation of the entropy of a given text. Entropy is blurriness, 
uncertainty, white noise in Information. 


So: Information is stored as Memory of interactions on material or energy 
media. Information emerges through various interactions. Information in an 
active state exists only in a continuous flow. Information has the properties 
of redundancy and multi-layer structure. When leaving the stream or when 
the stream disappears, the information disappears. There is redundancy in 
information. Information is transmitted (distributed, moved) by copying. 
This is the main way of moving Information in the physical world. 


So: Information is stored as Memory of interactions on material or energy 
media. Information arises from various interactions. Information in an 
active state exists only in a continuous flow. Information has the properties 
of redundancy and multilayer structure. When you leave the flow or when 
the flow disappears, the information disappears. There is redundancy of 
information. Information is transmitted (distributed, moved) by copying. 
This is the main way of moving Information in the physical world. 


Let's take a closer look at the “movement” of Information, again using 
linguistics as an example. Let's take the word "fox". Does this word contain 
information? At first glance, the answer seems obvious - yes. After all, by 
reading this word, we receive “reliable” Information. But how do we get it? 
The word is represented by a set of symbols, more precisely, pieces of 
curved lines. They have patterns, forms, order - that is, a set of certain 
relationships, in other words, codes. We read the word. Reading is the 
sequential transmission of various relationships through different Observers 
and the sequential storage of various Information on appropriate media. 
Conventionally, this sequence of carriers is as follows: a light wave reflected 
from paper with codes in the form of modulations of a certain frequency - 
retina - fundus of the eye - cones - nerve endings - brain cells - neural 
network of the brain. During the movement of the word “fox”, each 
Observer in his own way restores (gives birth to) Information from mutual 
correlations with the previous Observer, and writes it “in his own words,” 
that is, in his own code. . And only at the last stage we (Observers) create 
information in the form of a thought-form - a fox. 


So was there Information in the word “fox”? Of course, the word “fox” was 
written by a certain Observer and he intended to convey information about 
the fox with this word. 


But he wrote a code, a correlation (program), with the help of which 
another person can “restore” the Information. And what is written is a set of 
instructions. So why the instructions, why what is written is not the 
Information itself. 


Suppose the wind accidentally scattered sand like a shape similar to the 
word “fox”... so what? Information suddenly appeared out of nowhere? Did 
the wind bring this information? Does he know the fox from somewhere?? 


Or the word fox is written in Morse code. There is nothing from the fox 
there, but the Observer, knowing the code, can easily restore information 
about the fox. Information exists only in the continuous flow of the 
Observer. Only an image of Information in the form of various ratios can 
exist on the media. 


We are used to using the word information. This is a collective image, it is 
vague, ambiguous, and not strictly defined. But that is why it is convenient 
to use it, giving it different meanings in different cases. It is hardly 
advisable to identify this word with the introduced concept of Information. 
But sometimes the meanings of these terms overlap and even coincide. 


In connection with the above, we can conclude that there is only an indirect 
connection between active Information and Memory on the media. In 
general, we can say that Information is a description of interactions 
between systems. 


The scientific concept of information and information model was first 
introduced by Claude Shannon. Having difficulty defining information 
precisely, Shannon introduced the concept of entropy and defined 
information as a decrease in entropy. 


In his definition, information as the value of inverse entropy (there is a 
minus sign) was narrowed down to a set of alternatives N and was defined 
by the formula: 


N 


[= -», p; log, P; 


i=l where JI is the amount of information (on 


average per alternative), and Ji is the probability of the appearance of the 
corresponding alternative. The base two’ logarithm is chosen as the 
minimum number of alternatives, that is a choice between two possibilities, 
and defines a bit of information. If the alternatives are equal, the formula 
will look to view: 


That is, information according to Shannon is binary entropy taken with the 
opposite sign. But since entropy is still associated with the property of 
redundancy, it is not possible to use these formulas in the interaction of 
complex systems. In the Universe, entropy changes not according to a 
logarithmic, but according to an exponential law, 


8 foo 2=) 4 
ee 7 which contradicts Shannon's theory. 


Despite the one-sidedness and narrow focus of Shannon's theory of signal 
transmission over communication lines, some ideas were successfully 
implemented by von Neumann in the first computer architecture. To solve 
problems, he “restored” the active state of Information, creating a 
continuous flow and functioning of active information, using a set of 
commands (programs) in the basic algorithm paradigm: 


1. Receive a command from the address of the command counter. 
2. Increment the command counter to move to the next command. 
3. Run the command, 


and «if» and «go to» operators, essentially creating a_ single-circuit 
analogue of a neural network. 


The modern concept in physics (David Deutsch, Chiara Marletto - 
Information Theory Constructor) is an attempt to postulate quantum 
information from the point of view of the possibility or impossibility of 
transformations of physical systems based on set theory (which is consistent 
with the ideas of Shannon and Boltzmann). However, limiting the concept of 
information to quantum nature excludes the possibility of its application 
within the macroworld or boundary interactions, and also does not allow the 
use of dual approaches to the metrics and geometry of spaces used to 
describe the physical world, although the authors use the correct ideas 
about transformers and agents (correlations and observers). 


Information can significantly change the behavior of various systems, to one 
degree or another changing the usual laws of their interaction. A program 
written on controllers can control the behavior of space objects or robots. 
The human neural network, working with Information, creates new 
knowledge that can radically change the world around us. 


There is no doubt that in the future there will be a transfer of all 
human knowledge into a global artificial intelligence system that will be 
able to manipulate and transform this information. 


Summarizing the above, we can draw the following conclusions: 

In the physical world, there is an information connection between 
interacting systems in the form of correlations that participate in the 
creation of the relevant Information. 


The relevant information is final. 


Information is transmitted by copying, 


Information is transmitted in the form of codes. 


Returning to the physical world, one can notice that during the interaction 
of any systems, Information is born in them. Ultimately, it is this 
Information that determines the order, functioning and, in general, all the 
laws of our Universe. Information in its essence and properties is 
“imperfect”, has redundancy, its component is entropy. Therefore, the laws 
of our world are not entirely perfect, and as a result of any interactions, 
entropy is born. 


